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FOREWORD

This bibliography !s a list of technical publications and papers by
peraonnel of the U. S. Army Natick Laboratories and its contractors for
the period July 1973 through June 1974. The arrangement is by organiza-
tional elements. In most instances where an article was prepared jointly
by personnel cf more than one laboratory, the citation is listed fully
under the laboratory of the senior author with a "see" reference under
the laboratory of the junior authors.

Reprints of journal articles, in some cases, are available from the
individual authors. Copies of technical reports may be obtained from
(1) The Defense Documentation Center, Cameron Station, Alexandria,
Virginia 22314, r" (2) the National Technical Information Service,
Springfield, Virginia 22151. The "AD" number should be cited when
ordering copies of reports. These reports marked with an asterisk (*)
are not available for distribution outside the agencies of the U. S.
Government. Technical papers refer to presentations for which no
printed copies exist.

Technical Library
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ABSTRACT

A bibliographic listing of technicl publications and papers by

the personnel of the U. S. Army Natick Laboratories and its contractors
for the period July 1973 through June 1974.
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U. S. ARMY NATICK LABORATORIES

OFFICE OF THE CnMMANDER

Technical Papers

1. CORKILL, H. Research and development - new items for the soldier
of the future. Third Pacific Area Army Senior Logistics SEsn-
inar, Headquarters, US Army Pacific, Honolulu, Hawaii,
October 1973.

2. Mission and role of Natick Laboratories. US Naval

Alumni Association, Officer's Club, US Army Natick Laborator-
ies, Natick, MA, January 1974.

3. Project update - the reorganization of Natick Labora-

tories. R&D Associates Meeting, Chicago, IL, April 1974.

4. Mission and role of Natick Laboratories. MASSTER,

Fort Hood, TX, April 1974.

5. Panel moderator. US Army Junior Science & Humanities

Symposium, US Army Natick Laboratories, Natick, MA, May 1974.

6. Armed Forces Day 1974. Recreation Center, US Army

Natick Laboratories, Natick, MA, May 1974.



DEPUTY COMMANDER

Technical Papers

7. CHANT, R. J. Htssion and capab~Jities of Natick Laboratories.
Ninth Army Materiel Command Scient4¢lc and Engineering Com-
puting Council (SEC() Meeting, US Army Nacick Laboratories,
Natick, HA, 18 eptemb.r 1973.

8. Remarks. Air Force Cornuncr/.LABS meeting, US Army
Natick Laboratories, Natick, HA, 25 September 1973.

9. Role and organization of Natick Laboratories. USA QM
Officers Advua-ed Class 73-2, V0- Army Quartermaster School,
Fo:t L.e, VA, 2t epu-mber l 73.

10. Role and organization of Natick Laboratories. Officer
and NCO. Advanced Co'arst Classes, US Army Field Artillery
Scheol, Fort 3111, O, Q Ncvember 1,473.

II. Role and ,rganizatlon *3f Natick Laboratories. USA QM
Officers Advanced Class 7-1, 'S Army Quartermaster School,
Fort Lee, VA, 3 ,ecember 1973.

12. Fvmarks. Face Relations Training, US Army Natick
Laboratories, Natick, Y.A, 12 Dece-mber 1973.

13. Remarks. Memorial S.rvice for Dr. Martin Luther
King, Jr., US Army Natick Laboratories, Natick, MA, 15 January
1974.

14. Remarks. National Blac . History Wee#, US Army Natick
Laboratories, Natick, MA, I', Fbr;ary 1974.

15. Role and organizatlon of N,.ti;.k Laboratories. VS
Army QM Officers Advanced C lass, US Arm, Quartermaster School,
Fort 1 e, VA, I Mar,4 :Q74.

1.. .....___ ..... n.'.t .. R :carch Co,,rd~nalc.. ,,eeti, , " -

US Army Notlk la orat, re,, NatlcP, M4, 21 March IQ74.

17. Holt an-i oranization %if Natick Laboratories. Dinner
Meeting of The .etired Officers Assoclation Greater Boston

Chapter, I'* Armv Natick Laboratorit., Natick, HA, 21 March 1974.

18. Roic !nA rgani2ation ef N, tic' Laboratories, Advanced

Planning Bri. fing for 'Industry, Mnoility Fjulxaert R&D Center,
Fort Belvoir, VA, 2' Hatch 1974.



DEPUTY COMMANDER

Technical Papers (continjed)

19. CHANT, R. J. RemarIs. Awards Meeting of Massachusetts
Institute of Chemists, US Army Natick laboratories, Natick, MA,
17 April 19774.

20. Role and organizatlon of Natick Laboratories. Air
Deliverv Training and Maintenance Seminar, Airborne Department,
US Army Quartermaster Schoot, Fort Lee, VA, 23 April 1974.

21. Remarks. Rpce Relations Trafning, US Army Natick
Laboratories, Natick, MA, 29 AprJ 1Q74.

22. -' Role and organization of Natick Laboratories.
Inf-rmation Briefing on Natick Laboratories, United States
Reaoii.ess Command, HacDill Air Force Base, Tampa, FL,
2 May jq74.

23. Role and organization of Natick Laboratories.
TROSCOM/OCE R&D Day, US Army Troop Support Command, St. Louis,
MO, May 1974.

24, - Role and organization of Nat.ck Laboratories. US
Army Twelfth National Junior Science & H,=anities Symposium,
US Army Natick Laboratories, Natick, HA, 17 May 1974.
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OFFICE OF TECHNICAL DIRECTOR

Journal Articles

25. BARBE, C. D. Technological base in current military food
research and development. The Review, 53(3) (1973).

CLIFFORD, W. J., A. ANELLIS, and E. W. ROSS, Jr. See entry
no. 114.

26. ROSS, E. W., Jr. Statistical estimation of 12D for radap-
pertized foods. J. Food Sci., 39(4): 800-806 (1974).

Technical Papers

27. ANDERSON, E. E. Overview of the DOD Food Research, Development,
Teting and Engineering Program. Walter Reed Hospital,
Washington, DC, 23 April 1973.

28. Svlected developments in dehydrated food products.
Dehydrated Foods Industry Council Annual Meeting, Fort Lee,
VA, 13 September 1973.

29. Moderator. R&D Associates Meeting, US Army Natick
Laboratories, Natick, MA, 16 October 1973.

30. DOD food research and developmenc - a model food
systems program. Framingham State College, Framingham, MA,
28 November 1973.

31. Current status of DOD food program. Subsistence

Management Advisory Committee (SMAC), National Security Indus-
trial Association NSIA), US Army Natick Laboratories, Natick,
MA, 4 April 1974.

32. New developments In DOD food service. Massachusetts
State Guard, Boston, MA, 11 April 1974.

33. What's good about American wines% St. Andrews Church,

Newton, MA, 8 June 1974.

34. FLANAGAN, J. 11. NLABS Engineering support to procurement. RD&E
Day, TROSCOM Hq Orientation Briefing, TROSCOM, St. Louis, MO,
18 September 1973.
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OFFICE OF TECHNICAL DIRECTOR

Technical Papers (continued)

35. FLANAGAN, J. H. Natick Laboratories FY 78 Briefing. TROSCOM,
St. Louis, MO, 26 September 1973.

31. Review of O&MA Program. 8th Meeting, Joint Formu-
lation Board, US Army Natick Laboratories, Natick, MA,
29 November 1973.

37. NLABS Long Range Technical Plan. Advanced Planning
Briefing for Industry, MERDC, Fort Belvoir, VA, 27 March 1974.

38. Troop Support Equipment. Annual Apportionment Review
of FY 75 Army Structures Technology Base Program, AHMRC,
Watertown, MA, 16 May 1974.

39. Current and future role of standardization in the DOD
Food Program. 9th Meeting, Joint Formulation Board, Marine
Corps Development and Education Command Development Center,
Quantico, VA, 29 May 1974.

40. JOSEPHSON, E. S., and E. WIERBICKI. Recent developments in food
technology: radiation preservation of food. Framingham State
College, Framingham, MA, 3 October 1973.

41. Food pzeparation for the modern Army. AK-SAR-BEN
Section, Institute of Food Technologists, Omaha, NE,
12 February 1974.

42. POPE, R. E. AF participation in the DOD Food RDT&Eng Program.
Sheppard Air Force Base, Advanced Veterinary Officers Sym-
posium, Wichita Falls, TX, 20 March 1974.

43. ,ROSS, E. W., Jr. Simulation of bacterial growth and monitoring
during food preparation. Advisory Committee on Microbiology
of Food, NRC-NAS, US Army Natick Laboratories, Natick, MA,
I March 1974.

Other Publications

44. JOSEPHSON, E. S., A. BRYNJOLFSSON, E. WIERbICKi, D. B. ROWLEY,
C. MERRITT, Jr., R. W. BAKER, J. J. KILLORAN, and M. H. THOMAS.
Radappertization of meat, meat products, and poultry. In
Radiation Preservation of Fjod, IAEA, Vienna, STI/PUB/317,
pp. 471-490, 1973.
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OPERATIONS RESEARCH AND SYSTEM ANALYSIS OFFICE

Technical Reports

45. BYRNE, R. J., D. P. LEITCH, and G. HERTWECK. An analysis of
consumer evaluations of proposed changes in a food system.
74-40-OR/SA, August 1973.

46. , and J. M. TUOMY. Design of a central food
preparation facility for the Army. 74-25-OR/SA, January
1974.

47. DAVIS, H. M., and J. R. WETMILLER. A work analysis uL food
service personnel at Travis AFB, California. 74-35-OR/SA,
March 1974.

48. HERTWECK, G., R. L. BUSTEAD, D. P. LEITCH, M. M. DAVIS,
J. WETMILLER, and T. T. MATTUS. Experimental evaluation
of the Modular Fast Food Service Facility at Travis AFB.
74-54-OR/SA, May 1974.

49. LEITCH, D. P. A management information system for a new
system of centralized preparation of food and satellite
food outlets. 73-63-OR/SA, June 1973.

Technical Papers

50. BYRNE, R. J. Air Force system of food service. R&D Associates,
US Army Natick Laboratories, Natick, MA, October 1973.

51. Future troop feeding. 1974 IMCEA Annual Conference
and Exhibit, Military Club Executive's Association, Anaheim,
CA, 1 March 1974.

52. MOSKOWITZ, H. K., and J. E. ROGOZENSKI. A system for evaluation
of military menus. Army Science Conference, West Point, NY,
19 June 1974.

53. RICHARDSON, R. Field feeding study. R&D Associates, US Army
Natick Laboratories, Natick, MA, October 1973.

54. TUOMY, J. M. Design of a centralized food preparation system
for the Army. Penn State Advisory Committee on Aging, New
Cumberland Army Depot, PA, September 1973.
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TECHNICAL LIBRARY

Technical Reports

55. Bibliography of technical publications and papers: July 1972-
June 1973, U. S. Army Natick Laboratories. 74-1-TL,
July 1973 (AD 766 710).
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AIRDROP ENGINEERING LABORATORY

Technical Reports

56. BARNICLE, E. J. Military potential test of interim high level
container airdrop system (HLCADS). 74-23-AD, November 1973.

57. FALCONE, J. F. Concept for a multiple personnel airdrop system.74-15-AD, November 1973 (AD 771 945).

58. FRITZLER, G. L. Airdrop controlled exit (ACE) systems.
74-38-AD, July 1973 (AD 780 013).

59. HEINRIC11, H. G., R. A. NOREEN, and D. P. SAARI. Development
of a total trajectory simulation for single recovery para-
chute systems. Vol. 1. Analytical model and computer program
design rationale. 74-9-AD, December 1973 (AD 779 527).

60. , R. A. NOREEN, and D. P. SAARI. Development of atotal trajectory simulation for single recovery parachute
systems. Vol II. Calculation procedures and computer pro-
gram. 74-9-ADII, December 1973 (AD 779 528).

61. MURPHY, A. L., Jr. Azimuth homing in a planar uniform wind.
74-42-AD, April 1973 (AD 780 015).

62. PEARSON, A. E. Optimal control of a gliding parachute system.
73-30-AD, August 1972 (AD 776 355).

Technical Papers

63. MURPHY, A. L., Jr. Uniform wind trajectories of gliding para-
chutes using azimuth homing. Assistant Secretary of theArmy (R&D), R&D Items of Interest Conference, Pentagon,
Washington, DC, 13 November 1073.

64. Uniform wind trajectories of a gliding parachuteusing azimuth homing. Army Sciepce Conference, US Military

Academy, West Point, NY, 20 July 1974.

65. TARLOW, 1. Reliability, availability and maintatnability (RAM)
requirements at NLABS. DA Staff (DCRD and DSCLOG), 24 July
1973.



AIRDROP ENGINEERING LABORATORY

Patents

66. KEIC11, J. D., and G. LALIBERTE. Releasable coupltng.
US Patent No. 3,781,055, 25 December 1973.

67. __ and G. LALIBERTE. Cable actuator. US Patent
No. 3,759,562, 18 September 1973.

68. SHOPALOVICH, P. Universal drive-off aid. US Patent
No. 3,741,479, 26 June 1973.
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CLOTHING AND PERSONAL LIFE SUPPORT EQUIPMENT LABORATORY

Technical Reports

69. ASSAF, J. C. Development of lightweight (cold-wet) insulated
footwear. 73-15-CE, July 1973 (AD 766 690).

70. CLAUS, W. D., Jr., J. C. DONOVAN, and W. D. FREESTON, Jr.
Evaluation of the mechanical properties of yarns for ballistic
protection. Fabric Research Laboratories Inc., Contract No.
DtAG-17-70-C-0086. 73-60-CE (C&PLSEL-113), June 1973
(AD 770 470).

71. CORNELL, J., and D. E. REMY. Preparation of dimethyl-
silylenebisbenzoxazoles. 73-49-CE 'C&PLSEL-llO), October
1973 (AD 774 839).

72. FONSECA, G. F. Heat transfer properties of military protec-
tive headgear. 74-29-CE, January 1974.

73. KOPKA, E. J. Lightweight outsoles for combat footwear.
Uniroyal Inc., Contract No. DAAG-17-71-C-0152. 74-5-CE
(C&PLSEL-118), May 1973 (AD 773 644).

74. Lightweight (cold-dry) insulated footwear. Uniroyal
Inc., Contract No. DAAG-17-71-C-0070. 74-Il-CE (C&PLSEL-120),
July 1973 O D 776 358).

75. LAIBLE, R. C., F. FIGUCIA, and B. KIRKWOOD. Scanning electron
microscopy as related to the study of high-speed fiber impact.
73-58-CE (C&PLSEL-114), October 1973.

76. MAHAR, M. E., V. K. DEVARAKONDA, and R. D. WELLS. Engineering
evaluation of age life extension, T-1O harnesses, risers and
T-10 troop chest reserve parachute canopirs - Supplement I -
1964-65 year classes. 74-9-CE (C&PLSEL-112), Gctober 1973.

77. PIETRASZEK, T. A. Lightweight insulated foo.wear for cold-wet
conditions. Uniroyal Inc., Contract No. DAAG-17-72-C-0058.
74-10-CE (C&PLSEL-119), December 973 (AD 776 354).
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CLOTHING AND PERSONAL LIFE SUPPORT EQUIPMENT LABORATORY

Technical Reports (continued)

78. RIZZO, F. J. Electrostatic phenomena in textile and clothing
systems. 74-2-CE (C&PLSEL-111), October 1973 (AD 768 767).

79. SKERRITT, H. T. The effect of food soil on the stability of
chlorinated dishwashing solutions. 73-41-CE (C&PLSEL-106),
July 1973 (AD 764 234).

80. Factors affecting the operation of automatic dish-
washing compound dispensers. 73-46-CE (C&PLSEL-105),
July 1973.

81. SNELL, E. W., and R. N. MACNAIR. Acrylic acid grafting on
nylon and cotton fabrics by ionizing radiation. 74-18-CE
(C&PLSEL-117), October 1973 (AD 771 944).

82. SWAIN, D. S., and J. F. SPAETH. Footwear for inundated areas.
73-57-CE (C&PLSEL-109), July 1973 (AD 766 684).

83. WALDRON, E. The response of aircraft camouflage to thermal
radiation. 74-12-CE (C&PLSEL-116), November 1973
(AD 776 774).

84. WELLS, R. D., V. K. DEVARAKONDA, ana '. E, MAJFAR. Engineering
evaluation of age life extension, T-1O Troop Main Parachute.
74-46-CE (C&PLSEL-123), March 1974 (AD 779 956).

Journal Articles

85. ARONS, G. N., R. N. MACNAIR, and R. L. ERICKSON. Sorption
characteristics of activated carbon fabric. Text. Res. J,
43(2): 539-543 (1973).

86. DiSALVO, A. L. The thermal degradation of poly fe-hylene

methylene bis (4-phenyl carbamate)] by hexamethyldisilazine.
J, Polym. Sci.: Polymer Letters, 12(2): 65-67 (1974).

87. SELIGSBERGER, L. Determinations of the surface absorption of
water vapor and liquid water by leather and other sheet
materia!s. J. Amer. Leather Chem. Ass., 69(6): 236-250
(1974).

11



CLOTHING AND PERSONAL LIFE SUPPORT EQUIPMENT LABORATORY

Journal Articles (continued)

88. STAPLER, J. T., and J. BORNSTEIN. Chemistry of isoindolines.
The syntheses of l,2,3,5,6,7,-hexahydrobenzo / 1-2-c: 4,5c_-/
dipyrrole and l,2,3,4.5,6-hexahydrobenzo /I,2-c:3,4c, /
dipyrrole. J. Heterocycl. Chem., 10: 983:988 (1973).

Technical Papers

89. DODDI, N. Synthesis and thermal analysis of a new class of
high-temperature resistant polyamides from hLxahydrobenzo-
dipyrrole. International Union of P"-.: and Applied Chemistry
Symposium, Aberdeen, Scotland, 10-14 September 1973.

90. HANSEN, J. V. E., arid R. C. LAIBLE. Flexible body armor
materials. American Chemical Society, Washington, DC,
12 June 1974.

91. HEALEY, E. M., A. 0. RAMSLEY, and B. A. NATSIOS. Rate charac-
teristics for reaction oZ zarboxyl-modified polyamide with
KOH. National Meeting, American Chemical Society, Chicago,
IL, 22 August 1973.

92. KANE, F. Working formulas for use on durable press and polyester
cotton garments. Laundry-Dry Cleaning Seminar, US Army Train-
ing Center, Fort Ord, CA, 16-19 October 1973.

93. LAIBLE, R. C., J. SULTAN, and F. J. McGARRY. Toughening of high
temperature resistant epoxy resins. 32nd Annual Conference,
Society of Plastics Engineers, San Francisco, CA, 13 May 1974.

Patents

94. HENRY, M. C., R. N. MACNAIR, and R. L. ERICKSON. Protective
clothing fabric, US Patent No. 3,744,534, 10 July 1973.

95. MILES, T. D., and A. C. DELASANTA. Flame retardant fabric
blends. US Patent No. 3,791,854, 12 February 1974.
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FOOD LABORATORY

Technical Reports

96 DRAKE, S., G. WALKER, and R. CULi.R. Effect of selected binders
on turkey roll quality. 74-30-FL, February 1974 (AD 777 545).

97. GORFIEN, H., A. R. RAHMAN, E. M. POWERS, and D. E. WESTCOTT.
Dehydrated soups for USAF aircraft. 74-49-FL (FL-187), March
1974 (AD 780 813).

98. HARRIS, N. E., and D. E. WESTCOrT. Substitution of domestic
fat for coconut (lauric) fat. in coating of military chocolate
candies. 74-33-fL (FL-186), February 1974 (AD 777 535).

99. KELLEY, N. J., and P. t. PRELL . The effect of soybean oil
shortening and cottonseed oil shortening on the shelf life of
crackers. 72-75-FL (FL. A4), August 1973 (AD 767 232).

100. LaBELLE, R. L., and T. E. ACREE. Evaluation of sulfite treat-
ment of red tart cherries, green bell peppers and apples for
dehyd-ation. Cornell Univer-!ty, Contract No. DAAG-17-70-
C-0181. 74-14-FL (FL-175), September 1973 (AD 767 536).

101. MASUOKA, Y., K. R. JOHNSON, I. T. NIl, A. R. RAHHAN, and R. A.
KLUTER. Development of sauce, gravy and seasoning mixes for

military food systems. 73-39-FL (FL-177), May 1973 (AD 776 267).

102. McNUTT, J. W., and F. Ii. LEE. Effect of freeze-thaw cycle on
meal, ready-to-eat, individual, 1966, prototype. 74-24-FL
(FL-183), February 1974 (AD 776 357).

103. RAHMAN, A. R., T. R. SCHMIDT, D. S. CRIZ, K. R. JOHNSON, and
E. E. ANDERSON. Non-caking freeze dried applesauce.
74-37-FL (FL-190), March 1974 (AD 779 456).

104. , E. E. ANDERSON, M. DRIVER, K. R. JOHNSON, and D. S.
CRIZ. The effect of various sweetening agents on the quality
of canned jellied cranberry sauce. 74-39-74 (FL-188), March.
1974 (AD 779 457).

105. RAO, B. Y. K., G. W. SHULTS, and E. WIERBICKI. Preservation of
enzyme inactivated lamb slices - effects of freeze dessication
and low dose irradiation. 74-34-fL (FL-180), Febrtu3ry 1974
(AD 777 550).
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FOOD LABORATORY

Technical Reports (continued)

106. SHULTS, G. W., and E. WIERBICKI. Effects of condensed phosphates
on the pH, water-holding capacity and meat swelling properties
of pork muscle. 74-22-FL (FL-179), January 1974 (AD 776 336).

107. STADELMAN, W. J., D. E. PRATT, an. E. D. ABERLE. Effects of
prolonged freezer storage on texture and other quality charac-
teristics of turkey meat, 74-43-FL (FL-191), February 1974
(AD 779 486).

108. UMINA, A. P., N. J. KELLEY, and L. W. SMITH, Jr. Effect on
insect survival, rheological characteristics, and baking prop-
erties of flour canned in air or in nitrogen atmospheres.
74-41-74 (FL-163), February 1974 (AD 778 222).

109. WIERBICKI, E, Radappertization (radiation sterilization) of
foods: bibliography of technical publications and papers.
74-3-FL (FL-178), June 1973 (AD 766 268).

Journal Articles

110. ANDRES, C. (A. R. RAHMAN, contributor). Preprocessed salad
components extend life, cut volume up to 65%. Food Process.,
34(9): 14-15 (1973).

Ill. AYOUB, J. A., D. BERKOWITZ, E. M. KENYON and C. K. WADSWORTH.
Continuous microwave sterilization of meat in flexible pouches.
J. Food Sci., 39(2): 309-313 (1974).

112. BERKOWITZ, D., S. J. BISHOV, and L. R. FREEMAN. Utilization of
plastic bags for concentration of dilute solution in conven-
tional freeze dryers. J. Food Sci., 38(7): 1093 (1973).

113. CALHOUN, W. K., T. 0. LINDSEY, W. B. POLLGCK, and D. TOLLENAAR.
Effect on three strains of rats of feeding a high level of ham.
Fed. Proc., 33(3, pt. 1): 228, Abstract No. 145 (1974).

114. CLIFFORD, W. J., A. ANELLIS, and E. W. ROSS, Jr. Evaluation of
media, time and temperature of incubation, and method of enu-
meration of several strains of Clostriditmn perfringens spores.
Appl. Microbiol., 27(4): 734-792 (1974).
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FOOD LABORATORY

Journal Articles (continued)

115. COHEN, J. S. Calculation of a thermal process for the sterili-

zation of canned beef. Trans. Amer. Soc. Agric. Eng.,
17(1): 52-55 (1972).

116. GALLOWAY, D. G., J. M. TUOMY, and L. C. HINNERGARDT. Relation-
ship of pentometer readings on raw beef with cooked tenderness.
J. Agric. Food Chem., 21(5): 880-883 (1973).

117, HARRIS, N. E., I. BLOCH, and A. S. HENICK. Method for deter-

mining almonds in chocolate candy. Mfr. Confect.,
53(11): 32-33 (1973).

118. , S. J. BISHOV, A. R. RAHMAN, M. M. ROBERTSON, and
A. F. HABROUK. Soluble coffee: shelf life studies. J. Fooe
Sci., 39(1): 192-195 (1974).

119. HINNERGARDT, L. C., R. W. MANDIGO, and J. M. TUOMY. Accelerated
pork processing: fresh-frozen pork chops. J. Food Sci.,
38(5): 834-836 (1973).

120. , R. W. HANDIGO, and J. M. TUOMY. Accelerated pork
processing: freeze-dried pork chops. J. Food Sci., 38(5):
880-883 (1973).

121. KING, F. J., F. HEILIGMAN, and E, WIERBICKI. Solubilized fish
muscle as a food binding material. Marine Fisheries Rev.,
36(1): 18-20 (1974).

122. MABROUK, A. F. Preparation of aqueous beef flavor precurs'r
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